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PROBLEM TO BE SOLVED: To attain a 
countermeasure of vibration isolation and 
simplification of piping in a pressure regulator 
and a vapor separator. 

SOLUTION: In a fuel supply device 20 for an 
engine, provided with a vapor separator 23 
removing a bubble in fuel and a pressure regulator 
27 adjusting a pressure of fuel, the pressure 
regulator 27 is fixed to the vapor separator 23, the 
vapor separator 23 is mounted in a vibration 
isolating manner in the engine. 
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[Claim(s)] 

[Claim 1] The fuel supply system 20 of the engine characterized by having fixed the 
above-mentioned pressure regulator 27 to the vapor separator 23, and attaching the 
vapor separator 23 in an engine 2 in vibrationproofing in the fuel supply system of the 
engine equipped with the vapor separator 23 which removes the air bubbles in a fuel, 
and the pressure regulator 27 which adjusts the pressure of a fuel. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an engine fuel suddIv svstem 
[0002] 

[Description of the Prior Art] Drawing 4 shows an example of an engine and a fuel 
supply system. This engine 100 is for outboard motors, and it is carried in vertical so 
that that crankshaft that is not illustrated may turn to the direction of a vertical. 
[0003] Moreover, fuel supply system 101 The low voltage filter 102, the low voltage 
pumps 103A and 103B, the vapor separator 104, high pressure pumping 105, the 
high-pressure filter 106, the delivery pipe 107, an injector 108, and pressure regulator 
109 It has the said equipment and between these equipments has composition connected 
with the hose -like fuel pipe. 

[0004] Among these, vapor separator 104 Removal of the air bubbles in a fuel, and 
pressure regulator 109 It is the device which performs pressure regulation of k fuel, and 
they are both the engines 100. It is necessary to receive, to attach in vibrationproofing 
and to prevent foaming of a fuel. Therefore, the vapor separator 104 and a pressure 
regulator 109 A rubber vibration insulator etc. is minded respectively and it is an eneine 
100. It is attached. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it is the vapor separator 104 in this 
way. Pressure regulator 109 Since the cure against vibrationproofing is the need, 
respectively, components mark increase and assembly also becomes difficult by this, the 
manufacturing cost is high. In addition, delivery pipe 107 Pressure regulator 109 
Between and pressure regulator 109 Vapor separator 104 Since between must be 
connected with a fuel pipe, respectively, piping is complicated and the manufacturing 
cost is high also at this point. 

[0006] Furthermore, since a tooth space is spent by piping of members, such as a rubber 
vibration insulator, or many, when there are few tooth spaces of the circumference of an 
engine, it is the vapor separator 104 like an outboard motor. Pressure regulator 109 
Installation becomes difficult. 

[0007] This invention was made in order to solve such a trouble, and it aims at offering 
the fuel supply system of the engine which can simpUfy the cure against 
vibrationproofing and piping of a pressure regulator and a vapor separator 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the 
fuel supply system of the engine equipped with the vapor separator which removes the 
air bubbles in a fuel, and the pressure regulator which adjusts the pressure of a fuel, the 
fuel supply system of the engine concerning this invention fixes the above-mentioned 
pressure regulator to a vapor separator, and is characterized by attaching a vapor 
separator in an engine in vibrationproofing, 

[0009] Thus, if a pressure regulator is fixed to the vapor separator attached in the 
engine in vibrationproofing, since engine vibration will not get across to a vapor 
separator since vibrationproofing of between an engine and vapor separators is carried 
out, and engine vibration will not get across to the pressure regulator currently fixed to 
the vapor separator, either, it becomes unnecessary to take the measures against 
vibrationproofing between a vapor separator and a pressure regulator, and the cure 
against vibrationproofing can be simphfied. And since piping between a vapor separator 
and a pressure regulator becomes unnecessary, piping can also be simplified. : 
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fOOlO] And since tooth spaces are reduced by the simpUfication of such a cure against 
vibrationproofing, and piping, even when there are few tooth spaces of the circumference 
of an engine, installation of a vapor separator or a pressure regulator becomes very easy 
like an outboard motor. 
[00 111 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is 
explained based on a drawing. Drawing 1 is the left side view showing the engine part of 
the outboard motor with which the fuel supply system concerning this invention was 
applied, and left-hand side is a travelling direction. Moreover, drawing 2 is II-II of 
drawing 1 R> 1. It is the cross-sectional view which meets a line. 
[0012] The engine 2 of this outboard motor 1 is a V type six cylinder engine offer 
example, a water-cooled two cycle, and it is longitudinally carried so that that 
crankshaft 3 may turn to the direction of a vertical. The drive unit 5 is connected with 
the lower part of an engine 2 through the engine holder 4, and the propeller which is not 
illustrated in the lower part of a drive unit 5 is prepared. Moreover, the engine 2 whole 
is covered by engine enclosure 6. 

[0013] The member of the cylinder head 7, a cylinder block 8, a crank case 9, and surge 
tank 10 grade is put together, the engine 2 is constituted, and the crankshaft 3 is 
supported to revolve in the crank case 9. The cylinder block 8 is formed in the Uichi 
Hidari pair so that V typeface may be made by plane view, three cylinder bores 11 are 
formed in each at a time, and a total of six pistons 12 inserted in each cylinder bore 11 
are connected with the crankshaft 3 with the connecting rod 13. 

[0014] While the lead valve 14 is formed in the connection section of a crank case 9 and a 
surge tank 10 and a throttle body 16 is connected with a surge tank 10, six sets of 
injectors 17 are prepared. Moreover, the throttle valve 18 is formed in the throttle body 
16. An injector 17 injects a fuel toward a lead valve 14, and a throttle valve 18 adjusts 
the inhalation air content into a surge tank 10. 

[0015] And the fuel supply system 20 concerning this invention is formed, for example 
near the left lateral of an engine 2. Drawing 3 R> 3 is the left side view which expanded 
the fuel supply system 20. The low voltage filter 2 1 with which this fuel supply system 
20 was formed near the left lateral of a cylinder block 8, The low voltage pumps 22A and 
22B of two upper and lower sides fixed to the left lateral of a crank case 9, The vapor 
separator 23 formed in the left lateral of a surge tank 10, and the high pressure 
pumping 24 fixed to the pars basilaris ossis occipitalis of engine enclosure 6, It has the 
high-pressure filter 25 installed imder the vapor separator 23, the delivery pipe 26 
which is fixed to the left lateral of a surge tank 10, and is prolonged up and down, a 
pressure regulator 27, and the injector 17 mentioned above, and is constituted. 
[0016] While the fuel pipe 29 of the shape of a hose prolonged from the fuel tank which 
was established in the exterior of an outboard motor 1, and which is not illustrated is 
connected, same another hose -like fuel pipe 30 is connected to the low voltage filter 21. 
the other end of this fuel pipe 30 two forks it branches to a ** and connects with the 
inlet side of two sets of the low voltage pumps 22A and 22B, respectively. Moreover, 
from the discharge side of the low voltage pumps 22 A and 22B, they are fuel pipes 3 1 
and 32, respectively. It has extended, and is connected with the fuel pipe 32 with which 
the other end of the fuel pipe 31 prolonged from low voltage pump 22A is prolonged firom 
low voltage pump 22B, and the other end of a fuel pipe 32 is connected to the vapor 
separator 23, Thus, since two sets of the low voltage pumps 22A and 22B are connected 
to juxtaposition, even if low voltage pump of one of the two should break down, supply of 
a fuel is made with the low voltage pump of another side. 

[0017] And it connects with a serial in order of 23 or less vapor separator, a fuel pipe 34, 
high pressure pumping 24, a fuel pipe 35, the high -pressure filter 25, a fuel pipe 36, the 
deUvery pipe 26, a fuel pipe 37, and a pressure regulator 27, and the pressure regulator 
27 is connected to the vapor separator 26. In addition, the tail of each injector 17 is 
connected to the delivery pipe 26. 
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[0018] By the way, the vapor spparatx^r 23 is constituted in the shape of a tank, a vent 
hole 39 is estabhshed in the topmost part, and the float 40 and the valve mechanism 41 
are formed in the interior. This vapor separator 23 is attached in the engine 2 (surge 
tank 10) in vibrationproofing through the rubber vibration insulator 42, and foaming of 
the internal fuel by vibration of an engine 2 is prevented. 

[0019] Moreover, a pressure regulator 27 is a part used as the pressure regulation 
section (reduced pressure section) of a fuel, and this pressure regulator 27 is being 
directly fixed to the vapor separator 23 without the fuel pipe. 

[0020] The fuel supply system 20 is constituted as mentioned above. The fuel of the fuel 
tank (un-illustrating) established in the exterior of an outboard motor 1 is filtered with 
the low voltage filter 21 through a fuel pipe 29, and is inhaled by two sets of the low 
voltage pumps 22A and 22B. The fuel breathed out from the low voltage pumps 22A and 
22B has oil mixed, and then is sent to high pressure pumping 24 while it flows to the 
vapor separator 23 and removing air bubbles here. The fuel breathed out from high 
pressure pumping 24 is further filtered with the high-pressure filter 25, is sent to the 
delivery pipe 26, and is injected toward a lead valve 14 by the injector 17. In addition, 
the surplus fuel in the delivery pipe 26 is sent to a pressure regulator 27 through a fuel 
pipe 37, and since a pressure is decompressed here, it is returned to the vapor separator 
23. 

[0021] The float 40 in the vapor separator 23 will go up, if the fuel oil level in the vapor 
separator 23 becomes high, it closes a valve mechanism 41, and intercepts the fuel 
supply from the low voltage pumps 22 A and 22B. Moreover, if a fuel oil level becomes 
low, float 40 will descend, will open a valve mechanism 41, and will lead the fuel from 
the low voltage pumps 22A and 22B in the vapor separator 23. For this reason, the fuel 
oil level in the vapor separator 23 is always maintained at fixed height. In addition, the 
fuel returned from a pressure regulator 27 can flow in the vapor separator 23 
preferentially irrespective of closing motion of a valve mechanism 41. 
[0022] Since the pressure regulator 27 is being fixed to the vapor separator 23 attached 
in the engine 2 in vibrationproofing using the rubber vibration insulator 42, vibration of 
an engine 2 is absorbed by the rubber vibration insulator 42, and this fuel supply system 
20 does not get across to the previous vapor separator 23 and a previous pressure 
regulator 27 from it. 

[0023] Therefore, it is not necessary to take the measures against vibrationproofing 
between the vapor separator 23 and a pressure regulator 27, and the cure against 
vibrationproofing can be simplified by this. And since piping between the vapor 
separator 23 and a pressure regulator 27 becomes unnecessary, piping can also be 
simplified. 

[0024] And since tooth spaces are reduced by the simplification of such a cure against 
vibrationproofing, and piping, even when there are few surrounding tooth spaces of an 
engine 2, installation of the vapor separator 23 or a pressvure regulator 27 becomes very 
easy like an outboard motor 1. 

[0025] In addition, the configuration of such a fuel supply system is applicable not only 
to the engine of an outboard motor but a car and the engine of other applications. 
[0026] 

[Effect of the Invention] As explained above, in the fiiel supply system of the engine 
equipped with the vapor separator which removes the air bubbles in a fuel, and the 
pressure regulator which adjusts the pressure of a fuel, the fuel supply system of the 
engine concerning this invention fixes the above-mentioned pressure regulator to a 
vapor separator, and is characterized by attaching a vapor separator in an engine in 
vibrationproofing. 

[0027] Thus, if a pressure regulator is fixed to the vapor separator attached in the 
engine in vibrationproofing, since engine vibration will not get across to a vapor 
separator since vibrationproofing of between an engine and vapor separators is carried 
out, and engine vibration will not get across to the pressure regulator currently fixed to 
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the vapor separator, either, it becomes unnecessary to take the measures against 
vibrationproofing between a vapor separator and a pressure regulator, and the cure 
against vibrationproofing can be simphfied. And since piping between a vapor separator 
and a pressure regulator becomes unnecessary, piping can also be simplified. 
[0028] And since tooth spaces are reduced by the simplification of such a cure against 
vibrationproofing, and piping, even when there are few tooth spaces of the circumference 
of an engine, installation of a vapor separator or a pressure regulator becomes very easy 
like an outboard motor. 



[Brief Description of the Drawings] 

[Drawing 1] The left side view showing the engine part of the outboard motor with which 

the fuel supply system concerning this invention was applied. 

[Drawing 2] IMI of drawing 1 Cross-sectional view which meets a line. 

[Drawing 3] The expansion left side view of the fuel supply system in which 1 operation 

gestalt of this invention is shown. 

[Drawing 4] The left side view of the fuel supply system in which a Prior art is shown. 
[Description of Notations] 



1 Outboard Motor 

2 Engine 
17 Injector 

20 Fuel Supply System 

21 Low Voltage Filter 
22A, 22B Low voltage pump 
23 Vapor Separator 



24 High Pressure Pumping 

25 High-Pressure Filter 

26 Delivery Pipe 

27 Pressure Regulator 
29-37 Fuel pipe 

42 Rubber Vibration Insulator 



[Drawing l] 
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[Drawing 2] 




[Drawing 3] 



[Drawing 4] 
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